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(57)Abstract: 

PURPOSE: To obtain an display with excellent gradation by applying 
the voltage weighted corresponding to the desired display data at 
the divided selection period. 

CONSTITUTION: When 2n gradation is displayed, in general a 
selective period ?t is n-sected ((n) denotes gradation bit number) 
and the voltages weighted corresponding to the respective bits of 
the display data are applied at the respective divided periods ?t1. 
Scanning voltage waveform XI » X2 are applied on scanning 
electrodes XI, X2. a signal voltage waveform Y1 is applied on a 
signal electrode Y1 and voltage waveform X1-Y1 is applied on a 
pixel at the intersecting point of the scanning electrode XI and the 
signal electrode Y1. In such a manner, a selective period ?t is 
divided into plural pieces of period and at the respective divided 
periods ? t1 the voltages weighted corresponding to the respective 
bits of the display data are applied. Further, the selective period ?t 
does not necessarily need to be divided into the strict equivalence 
and the division thereof may be suitably adjusted corresponding to, 
for example, the characteristics, etc.. of the liquid crystal. 
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m. 

b > CO^^tJ b fcM*?«r«1 (C^^T^- ^ {CIS bTSEE 

* 1 7 ^ H t bxKifi-r s z. t s^git-r 

t)#<4J^SiJb, ViTn*^©tf>y hfr?tJ6bfc^*x— ^ 

ii, cnsrSh'y h ::t\z±x(D^^mmAmn-^n^ 
*-e* iy^-)v\^t bTiKi&T 5 c t ^^Wit-t^m 

[m^m 7 ] wi2co^^i"]bfeii*?^rpitC'(t^a@icPP 

SlzWJ!)abT|SifP«^€rfT5li*^ 1 IH1K©?KS^?'^ 
[Ii5)?^9] ±tB®^*'x-^^£ttfck*-;' ^T-^^^- 
b. ^<o^^v\htcmiiimm\zmm<om^mf^i^tcM 

itms.=s:^^mm\zm\i-ti>tmz, mnm.wz±$^<D 

1 y ^ ii\yXWM-ti>z.t^«^nt-t^m 



r>h^<^MV. \,'^-fnt)-^(r>\^yV\znPl>\^tz^ni^— 

^£±fHcD^jfij bfcss?»iF«^® 5 -fe (Dmim\zn o 
-set (r i o TEPJiamffi w^;p?rJ^'>;^ -frs i; 5 bfc 

OS [mm 1 2 ] ±xs,<r>^7h=r-^^^^^v 

10 [tt5^3ii3] ffrfeo^>iijbfcS*?«8rBifc{g^s®ic 

W-AF^T^S5ii:TIB«)-r«.l«*Jll~l awV^-TtX 

t^^w.t.nmzm.^m^if^-^^xts.^m^^f-^'S: 

25 bfcSK^BJinbTPgl^^^^rtf ^iK»)^K*<i;^fc^ 
[0 0 0 1] 

30 jiif^^mm. mzf^mit7^^ff-5rzit<ofmW}:^m^^ 
zf^7f:mm\zmT^. 

[0 0 0 2] 

[il£5l5©a^ri] S3!S5S?rolKS;:5te©i-:3tb 

b fc<f SS&je S;#m^miS«CEP JDf -S c: i: Iw J: 
40 TfSibt" SfeOTS^. 

[0 0 0 3] Sfc±ga©J;p/ilKi()*ft5:ffl<'^TV^t3(?) 

spgiii«5^*f73«-&<o^ffi^:bTtt, rnxu^'^m-h^ 

C <»: J: t5 T|SgSa«S^*tT 5 ''^tet?)* 7 ABSH 
45 ^. 1213 4lCS^-rJ:5t::aiinm)ESiJ^©>'Vl'Xiti?rS^ 
-5 d t IC J; o xm^Wv^^n -5 /t;i'Xtigll?IPgiSS*^ 

[0 0 0 4] 

50 7 k-APgia*^«, ^mmzwm^ni>m.'s.(Dm'om 
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[0 0 0 5] 

^m\zj:^m^^m'f'm(Dmm:bm\t. ^^mm^m-r^ 
^is^tm^mm^m-r^mmtomizm^m^ifriE^'^ 

\z^\.^x. imiRmm^m^(omm\zmiL. ^(d^^ 

* vtcmm^muvxvsmm^ ^fr -5 c: <h ^-r 

m^mr^smtm^mm^mir^mmL(Dwzm^Bm 
^iff&^'^xf^^m^m^m^'^)i^':fi^y^:^mmh 
xmm(Dm^^non^mm\z:id\^^x. im^mr^^^^ 
^<Dmm\zmiv. ^(D^^mLrcmnm?^\z. mmcD 

^^y"- ^ \zm CfcM^i^ It ^ L TcMB^Win VXf^m 
[0 0 0 6] 

wffl] ^^m\z^^^^M'¥'m(Dmm:^m^^um^ 
mm\t. ±m<D^o\zim^m^^^m^(DmfA\zmi 

^(^^mmmz. mm<Dm^y'-^\z}:t^ctcm^ 

^ L fcmm ^ BiJD L TPgl^S^ ^ff 5 cfc -5 L 

X. mvMvmm'^^&<t^'::>x9''7y^^^\:^tcy). ^ 
ti. §,mzmm^7n^rToctf)^'pjmtu.^o 

[0 0 0 7] 

immm'] :^^m\zx^m^m'Tm(Dmm:^m^ 
^zsmT^mm^^ m\zm'rnmm\zm^\^^xMci^m\zm 

[0 0 0 8] mmmi'} -fix^z. 2' (D^m^TT^^ff 

Lx. 2^ = 2^ = 8. ttj:t>%smmom^^^nym 
t, \zm^y'-^(o^^y h\zMjs^Lxm^m'f\^rz.m 

[0 0 0 9] mimK^n^^tssmm<^^7riy'-i^\z 

^iSUT 1 ss^^r^i A t ^izmnmrnizmu-t^nEE^n^ 
j^co-w^^To mwzid^^x. m^T-:S^\t2mmz 

3m(O^^X^\^fch(DX\ 4mii^'tt<^t>'^ (0 
0 0) (0^t\t. mm (a) tc^-r.t'ptcaot:::^'*]^ 



m&mt. Vy, : Vn : V,,= 1:2: 4<Dm%\Z$> 

^n\znjtsLrz^mmm^<Dmnm&&moiE^^Km. 

-^"^XWiwt^b^yizvrzhcDX&^o 

05 [0 0 10] u^±?ami(om^\tM^mm\zmii'^ti 
^mB^^iEm(Dm^\zm^mm\zwi\i^n^nj£^ynL 

10 [ 0 0 1 1 ] in 2 \t±$zm 1 (Dm^m&^j^^mi^^xm 

X, • Xj tcEpjip^n^^SEmE&?^. Y, 

Y.izmn-^ri^mnm&i^m. x,-Y,\t^^mm 
15 X, tm^n^Y^ t(D^.&0mm\zwtn'^n^ME,& 

[0 0 12] ^3 iwcBViT^^m^x, tmnnMY, 
t<D'S^.^.(Dmm\zn7v^'r^^'T-^\t (o i o) x. ^ 
n\znj&-t^mn%^£^m\tmi<D (c) t*d, 
20 msx, :^^s«;^nTVissiPa*. fi^msv, t::^^^ 

1(0 (c) <h|w|i;iS?^<^M^mEE/?;^ffi*P^nTV^^. 
v^T*3iEmiix2;^^a5?$ti;^c^^. m^msY, jcti 
saicisw^^smsx, t<i-^mSY, to^j^om 
^x-^ (10 1) ^c?^C^b/^c0lo (f) 
25 ^\^m^mn^nx\^^^. 

[0 0 13] ±i^<DmmxmiR^tix\^^^^^mm±<D 
mm(Dm^.y'-^\zm\:^rzt&'m(om^m^^^mnMm 

Y,--YjzmuVXn<o -^LT. ±x(DM^mmx 

^--x^i^m^-^nfctc^x. i-Doyu—MsF-^m 
^mmx, ^<kzsm^mmY, izwm-r^m&o^mit 

35 

[0 0 14] ±t^(D^y\zimiRmm/^t^mmz^m 

]t^Lxm^m-fvrcnj£^mu^^^o\zLtzox\ ^ 
m^(Dmy)\z^mmj£u^ji^^^m^mm(Dmim^(> 
40 t^<x^^^. ^mm\zmin'^n^nf£comK)o§:iymm:^^ 
&<ni^xy^jytimf)^^i:^rco. mmmi^mor^^ 
D\zx^^ay.h-^m^^^i:^^z.tr^<. S:mzp§m 

m7r:'tfTyCtf}^Xt^h(DX^^o 
[0 0 15] fj:*5±fB<^mJEtbV„ : Vyj : 'Z> 
45 -rU^MSlJcl : 2 : 4 0m%\ZLU^'ftl\:iU^U\^^t 

\,^oh<ox\'^u<^ ^TzMi^m^^Mh'^^rLhm^'^z 
50 [0 0 16] mmm2^ ±Bmmi^miM^mm^m 
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*fTL/TVi<> ;i<D^^\zVX^}:iyhm\Z±X<D^^ 
mm\z-:)\^^xm=rVxn<^tf)^X^^o zcom^. 1 

[0 0 17] m4\tmBm3(Dm^'r-^^±x<D^^ 
m®\z^^^x\fy hm\z^nLrznMM<DWiunm^i& 

X$>^, *0iJ^^ig3O^^x-^^±fit:^y h;^^e>)ilS 

\z3^<Dy ^ -)V]^\z^^'fxmni^rzh(Dx\ mtm2 

rAM\tmm<Dm'^^mm\z3'::>\z^m^n. 
m^nrzmnMm^ t,\^iy\y-AFp^\z-'&(omrB^ 
mm't^^^x^m.^xm^^nxi^^^. Jtci5gi4jc:fe 
v^T«*smsx, \zmu't^m&^^y-c-)\^\'mz 

it^ :i^l::i:oT 1 y \y-A\HX^mmm^'^X\^^^o 

[0 0 18] r/ctt^-fe^smffix, <os«ooi^#j^nfc 

x,±oS^^-i5'fc^3V^T«o) 

m^^nrzht\z\t. ^co^^mm±o^^^-^ 
h\zM}t-'t^m^nj£^m^^s^m®Y, - 

[0 0 19] ;in^±TO^^miltc-:::>i.^T^tTb/c(D 

-^sr/s^o^^^smisx, (cMD, ^^^mmizmM-t 

mmY, "'\zmn-t^. z.<D^v\zhx^\£y hmz± 
xcDM^mm^z-oi^^xm^zmni^. ^n^i y^-ji^v^ 

yu-J^^xmnr^hcDXh^. 
[0 0 2 0] i^mms:^ m$^nmmi\z:^^^x\t. i 

(Dsu^jvcomnnB^m^nm^zm^mzmn't^^ 

\zmw)^'^^^tf)^x^^. 
[0 0 2 1] mpi\i^ ±iB«scfflcomBEu^;K^p-^. 



<om&i'^)i^'^^^^^i^t>K)\zv,^(onBu^)i^m 

05 m\z^W}'r^::tf)^x^. ^twzx-oxm^mmou^ 

[0 0 2 2] mB\t±m<D^mxmnmE,(D\y^)m^ 
m^tm^(D^?m\z:^^if^mnmmi&^<D-m'^7f: 

10 \z\t3^mvrz(D\znh. ^m\timi^mm^ (n + 

1) ^fij, M:i^&i)\z\t46^m\^.^(Dt&ib(D2'D(D6^m 
[0 0 2 3] rUfy-^^^^y h<Dmj£U^Mt^m}d 

u^^v\zvrzh(Dx$>^o "tom^^ mmm^^\zw 

yh(D4mzt^D. t}^}iyh\zM't^M^fi»<olt 

\t. mBmi(Dm^tm\:^^o\z. 4:2: lommz 

20 ti.^o 

[0 0 2 4] m6\^±t^mb(Dmumj£^m^i^^^^ m 

mm 3 CO^^X--:^ izS^'V^TfiSlB^iS^^J 1 ^Ulii^ 8 

M 1 D hmnmM^(omnnf£u^)i^'^ i 

25 ;^j:< L';^c±T^lSt?*Jl<7)JS^i:|pl^lcSE16^i±^c:ch;0^ 

[0 0 2 5] T^^±tEmmm\mi\z:id\tf^mh^\^^m 

35 [0 0 2 6] [^iS0iJ4D ±fB*M0»J3tC:feV^Tt)^JS 

m 2 om^^ t mm\zm^i Ltzm^RmrB^ ^ i y i/- a f 

(?[)— 0ij^^-rHJSpmjEJS?^Tfe5o ip-^. ^m\t±$^m 
mm3\z:^\^^xim^mm^n-\- k :i:^wt::ti4o^c 
40 mii^Tzm^mm^> mmm2 0m'^tmmziyu- 
Ap^^xm^ms Mci^mz\t4^<Dy^-)i\^ f\z^^fx 
mni^rzi>(Dx$>^. rzrzh2mhL<\t3m\ziD^1^^ 
cthx^^o u^±t^mmmhmitm4(Dmmmtm 
mz. ^^mmx,\zwm't^mm^&y^-j\^\^n\z 

[0 0 2 7] [^ffi^y 5 ] mmo^v \zm^m^m^m 

50 fPJPmJE(7)SJEffi<hMP0$rBli:^3il:M^^t:)-tt^C<^ 
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[0 0 2 8] gl9ti±|Bia8 0m2S?^«rffl^^^ mlK^ 

omomiEi^^^o— ^j^^-To ^^asx, --tcf^siQ* 

^mffiX, ;0^3iS?^tlfci^{i^aSY, tcf^0 10<D 
^^T^-^'J-SO'^.^T (0 0 10) iC^CJltx-rSHSCD 

(c) (D^m. ^^mmxj (DMiRmit (o i o d \z 
^^tf^-r^mso (f) <D^m-'^m\zwi}w^nx\^^<o 

l^V„ : V„ : V„= 1:2: 4 cD?§«^tr^^$nTV^ 

[0 0 3 0] mmm 6 ) ±tmmm i - 5 mn^nm 
izmwT^miEEu^ji^^^^xf^m^^^n 0^0 \zh 
rtufi. ^^mm\zmMT^mBu^)\^^^^xmmm7r^ 
^nvzit^x^^. mi i\t^^mm\zmu^^nj£ 
u^)i^^^xmm&^^nom'^(D^^mm^omn 
mmoy-m^^-rmB^mm. mi 20 (a) ~ (h) 
\t±t^(D^sm&\znhxmnmm\zmn'r^ s 
momj^^^mx^^o 

[0 0 3 1] 013 \t±mm 1 1 43cfcr/0 1 2 <Dmj£^ 
m^m^f^xmtmmmi tmm\zmBm3\z^'rBfsm 
(Dm^^nvm'^o:)mumE.i&.m(D-m^^-'t^<ox\ 
m 1 3 ic:fei/iT. X| • Xj ii^ti-^n^sasx, • 
Xj icEpjUD^n^^iEmiEis?^. Y, j^M^mffiY, \z 
mm-^ti^m^m^^m. x, -y, t^^^m^x,<h 
mnm®Y, t0^j^.o:>mm\zmiu^n^M&^mx$> 

[0 0 3 2] ^^smffix, -\z\t. miRm\zm 1 1 (d 

i^mom^m.&^^mu'^n. m^m^Y,\z\tm3(D^ 

Tjky'-l^lzmCX (0 1 0) iC^iiS-r^Hl 2(D (c) 

(omm. (10 1) 1 1<D (f) (Oi^Mf)^ 

m\zm[\'^nxm^<r>mmmtmm\zmW)^ri^o 
[0 0 3 3] mBMt^m i(oxv \zm^n.mm<Dmj£ v 
^;i/<^ii^-rf^t>oic, ±.%zimm(T>^o\z^^nMm 
(nm£v^)\^^m'^'^^'i\z't^h. fi-^msfflyoH^ 

^ n(Dum^^^Wim\^x'^^m(o%\\^j:!^^^. 
[0 0 3 4] iimmi^ iM%mm^\z^\^^x^'mk 
^\2t.nmzmmm^i -yv-i^Ynx^mmz^^-^ 

X^^'t^Z^t.tf^X^^. Ell 4«-?:<D— «?ij^^-rt)<^ 



^C ir?V-KY^X2>^\Z%ViX^7h'f-9(Jy\iv V% 

\z^x(D^'&Mmzr>\i^x^^\^. 1 ^<6\iv viimt^ 

^ST^ 1 7^-;i/H f (hLT 1 7l/-AFrtT3[mgfe 

05 WiA(r>%mmhnmz. ^sm®x, tcepjo-rssE^ 

Y, ^IEftSe^ii:S^i:tCJ:oTl :7lx-ArtT^28it 

[0 0 3 5] [*i£«sj8] 9}iBSIJ£«^J6tC*3l/iTt>*i!lfi 
10 ^J3<hlHl;^tC]l#?Kar«1c7)^^Si]^*ii'^bT^iDllJ£l^-^ 

-fhOX. MIBmi 3tct5tj-^SS?»ir«TA t^mIIB0 6 
I^^JCl 7 A F F^T 4 •:::) frtTte260 2 cDiJ- 

15 '^'tri^t\^f^\iv v^^xr^^Mv vxzn-t^mm 
[0 0 3 6] ±M%mm^\z^^^x^msi 

mm-^ iyV—KYnximM\Z%\'^X%^'i't^Z,t,ii^ 
T^^o lai 6t^^<7)— CT^^*rt>cDT% ±fB^IJS0iJ8 
20 >Ci5liT4'DJ'^^*JL^cg*?»!KfttC, ^n^tl^lV 
f (hLTl :7U-AFrtT4[Hl^05I1"cfcpiC 
Uy:tt)CDT^^o fcf^*0iJtC:fel/iTfcSatBgl4<O^j!ifi^J 

25 ^^'^^Z.h\Z^-:>Xl^V-l^nX'StmMM^^X\i'^ 
[0 0 3 7] C^ffifiSJlO] flulB^ffifi^JSCOct^tcmffi 
^ «h <]; o TH^M c^KI^^^ ^tT P I' ^ MIB 

0 iC^SSSfiiJc^^JE U"^;!^ ^ ii'^T ^1 Id J: o T^SS 

m^b.nmzmm-^'^^z.t.ti^x'^^. m 1 7 t^-?-<D— 
ooti^y Y\zn'^^^^nM^(r>mm&.v^M% 

Y, i - Vy.cD^t UT^^x-:^ 0 1 

[0 0 3 8] ClliS^iJ 1 1 D fiIfB^iS0^J 1 JC^i^^Tt^^ 
40 S«@^<^WjtlQmESt?g^ 1 7l/-AStcgtt (lE^) 

0\Z\yfzii^s lyV-K^X'^'tmmt^Z.h^X^ 
45 <h*i7l/-Ai^Tilsl'r-::3«ttTail)nU. sm^ms 

\z\wi%^%ikmi<Dm2hnmzmzm3(om,'^^'T-^ 

t.mzU'DX\i^^tl^. |5!i;i3tT^<tl'^o ^fclg!l9tc 
50 ^'rcJ:3tC^3EmS'v<^WiDmffi3&^*a(P»j<tiEffl'ii:T. fg 
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[0 0 3 9] mmmi 2) ±Bmmmi i<d^^\zi 
-\zmnLrziEM 1 it^ ^)i(D^^m^i^M^mmz» 

2 0 1 8 lc:feV^T^>«? 3r::>\z^WiLrc^mtlE 

XWiU^^^v\Ziyrc'b<DX$>^o ^fc±tSEI2 0tc:fe 
its 3iJ--f i^jPO^SmEESt?]^*. 02 1 IC^r.fcp JC 

[0 0 4 0] [mmmis) ^rcm^mmmi 
\z 1 yu-Ap^x^mmW}'r^^'^\z^^^xh. m^m 
mmstmm\zimi}imm(Dmm^m^Lxmmj£ 

7sk^^(Dx\ M^mm^<^mnmj£&M<DiE • ^^n^e 
4^\z^uvxiE^^>^ \z^\^^xmMm 3 tm^<o 

/cfLoTV:^^;^^, IRIDIC UTt)<kl/^o ^/cBI2 3JC*T^ 

mjEis^x, -Y, m<o^y\zn,mtiEmtxMm 
mmz't^z.t^^x^^o 

[0 0 4 1] immmi 4] ±mnmmi 3\z^\^^xh 
^^sm@x, -icaiiDb;^ciE^ii^-f ^^K^^^mm 
iSj^^^t^t-^M'jb. ^n^m^M^^^xmw't^z. 
ti)^x^^. m2 4\tm^m2 2\z:^\'f^^^m®'^iE 
M,^^ 4'^^i\hxmAtJEmt^ i^'r'oM\zm^x 4 
•^^ ^)i<o^jf^tiy. ^n\z'^t>'&xmnmm(Dm^'^ 
xnm^x^iB'r^^^\zhrzh(Dx$>^. ^rc±$Em 

2 4\Z:^n^±B4'^'i ^JKD^^mS.^^^^ ^2 5 

\z7^r^^\z^^^^ji^mzm^\L. ^(o^rnvfcD-'i 
^)\^mz±x(D^^mmf)miRin^^x^ i 

[0 0 4 2] cusswi 5] ^tzm^mmmi i<o^o 
\ziyu-2^^x^mmw}'r^m^\zii\^^xh. mmm 

mm 6 1 mmz^^mmzmi\ir^nj£ U'^;i/^^^t 

hcox. ^^max, •••rc«mjE«i<7)S/<ts 3-^o^« 
mEEv,p v„, v,,^M,'iE^ri^^nm\zmnv. m 
^mmY, '•'\z\mmmm\e tmm\zm7r:7--i^\zjt^ 



ctzmnm&^mwr^^y^zLfz^o^x&^o t^^m 
j^omnmmmmnmm ecDm^trnzr^-Dxi^^^ 

mtmmtx. mEE^^s,M<D^nmff^T^\z'r^ct\z^ 
05 r?xm$m2 3o:>m^tmm\zmm\zmm'^n^nBf^ 
m^mitmmtxf^^i^mz'r^z.t^xt^o 

[0 0 4 3] ±tmmmi 5\Zi^^^X^ 

€-^^msx, ■"\zmnLrzmm^^ ^Ji^<D^^m& 

io ^;ncLTfc<k<, la 2 7 titatss 2 6 c^^^mm* 3 
D-^^jicomi^tL. ^n\z^t>^xm^n®\zmwT 

'5±fB3'tJ-^^;K^^^mjBEjS?^^. m2 S\Z^'t^O 

\z^^^^)vmz'^mL.> 'to^m^fz^'i ^)imz± 
15 x(D^^mmf}miR'^n^^x^iy^-ji'\^thx. 
1 7 u-A!^T?g^co77 >f H \zi^\ixmw)'r^ z. h 

[0 0 4 4] [*js^ji73 ^Tzmmmmmi 5(D^y 
\z^^mmzmtn^^MBu^)i^^x. f)^^ \yv— 
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